Background: External loading of the ligamentous tissues induces mechanical creep, which 18 modifies neuromuscular response to perturbations. It is not well understood how ligamentous 19 creep affects athletic performance and contributes to modifications of knee biomechanics during 20 functional tasks. 21 Hypothesis/Purpose: The purpose of this study was to examine the mechanical and 22 neuromuscular responses to single leg drop landing perturbations before and after passive 23 loading of the knee joint. 24 Study Design: Descriptive laboratory study 25 Methods: Male (n=7) and female (n=14) participants' (21.3 ± 2.1 yrs, 1.69 ± 0.09 m, 69.3 ± 13.0 26 kg) right hip, knee, and ankle kinematics were assessed during drop landings performed from a 27 30 cm height onto a force platform before and after a 10 min creep protocol. Electromyography 28 (EMG) signals were recorded from rectus femoris (RF), vastus lateralis (VL), vastus medialis 29 (VM), semimembranosus (SM), and biceps femoris (BF) muscles. The creep protocol involved 30 fixing the knee joint at 35° during static loading with perpendicular loads of either 200 N (males) 31 or 150 N (females). Maximum, minimum, range of motion (ROM), and angular velocities were 32 assessed for the hip, knee, and ankle joints, while normalized average EMG (NAEMG), average 33 vertical ground reaction forces (aVGRF), and rate of force development (RFD) were assessed at 34 landing. Rate of force development (RFD) was calculated during the landings using ANOVAs. 35 Alpha was set at 0.05.
INTRODUCTION
Participants warmed up by walking on a motorized treadmill at their self-selected speed 140 for 10 min. Kinematic markers and EMG electrodes were placed upon the participants after the 141 warm-up. Participants performed single leg drop landings from a height of ~ 0.30 m using the 142 right leg. Leg dominance was determined by asking the participants which leg they would use to 143 kick a ball. All participants indicated right leg dominance. Participants began by standing on two 144 legs on top of a box situated 0.10 m horizontal from the force platform. They were instructed to 145 lean forward leading with the right leg in order to drop onto the force platform. Once they 146 landed, the participants were instructed to maintain their one-legged stance and stand erect for 5 147 s. The hands were positioned on the iliac crests to control arm movements. Participants were 148 given up to 10 practice trials to acclimate to the drop landing task. Participants performed up to 149 10 trials of drop landings before and after the knee joint capsule was loaded. At least 1 min of 150 rest was provided between trials to reduce the influence of fatigue. Landing trials where the 151 participants either jumped, stepped down, or could not maintain balance at landing were 152 discarded and additional trials were performed until 5 sufficient trials were recorded. 153 After the initial drop landing trials, participants were positioned into a high-back chair of 154 a Biodex system 3 dynamometer (Shirley, NY, USA). Participants were positioned with their 155 trunk in an upright erect position with the hips in 90° flexion. Then an attachment arm was 156 secured to the dynamometer axis, which was aligned with the lateral femoral epicondyle of the the knee at 90° flexion for extension trials and 45° flexion for knee flexion trials (full knee 160 extension is 0°), respectively, with a 60 s rest between efforts. A 10 min rest period was 161 performed after the last MVIE. The leg was then positioned so that the knee was flexed to 35° The EMG signals collected during the static loading were centered, full wave rectified, 173 and low pass filtered at 3 Hz with a fourth order zero-lag Butterworth filter. The EMG signals 174 collected during drop landing trials were centered, rectified, and then low pass filtered at 5 Hz 175 with a fourth order zero-lag Butterworth filter. All EMG data were then normalized to the 176 maximum EMG value attainted during MVIE.
177
Force data were processed with a low pass Butterworth filter set at 60 Hz using the 
202
Kinetic variables of concern were the maximum VGRF, force profile of the first 200 ms 203 of landing, and the rate of force development (RFD). The RDF was calculated as the difference in maximum VGRF and the VGRF at landing divided by the time between the maximum VGRF 205 and VGRF at landing. 206 Surface EMG recordings during the static knee loading protocol were averaged the first 207 30 s of each minute of the 10 min loading period. This was performed to ensure minimal muscle 208 activity during the loading. Additionally, processed EMG signals were assessed during the first Average EMG values did not significantly change during the 10 min of static loading.
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The average activity for each minute was under 5% of the MVIE, indicating minimum active 237 neuromuscular response to the external load ( Average EMG values did not change between conditions (p > 0.55), but were significant 247 between muscles (F 4,199 = 5.347, p < 0.01). There was no significant condition x muscle 248 interaction effect (p > 0.87) ( Table 2) . Peak EMG values were not significant between conditions 249 (p > 0.34), but were significant between muscles (F 4,180 = 9.553, p < 0.01) ( Table 2 ). There were 250 no significant interaction effects present (p > 0.97). (Table 3 ). There was no significant condition x ratio interaction effect (p > 0.96). Peak EMG 273 ratios were not significant between conditions (p > 0.87), but were significant between muscle 274 ratios (F 5,187 = 6.806, p < 0.01) (Table 4 ). There were no significant condition x muscle ratio 275 interaction effects (p > 0.58). 
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